Abstract. In recent years, researchers in work and organizational psychology have increasingly become interested in short-term processes and everyday experiences of working individuals. Diaries provide the necessary means to examine these processes. Although diary studies have become more popular in recent years, researchers not familiar with this method still find it difficult to get access to the required knowledge. In this paper, we provide an introduction to this method of data collection. Using two diary study examples, we discuss methodological issues researchers face when planning a diary study, examine recent methodological developments, and give practical recommendations. Topics covered include different types of diary studies, the research questions to be examined, compliance and the issue of missing data, sample size, and issues of analyses.
What Are Diary Studies?
The most common method used in work and organizational psychology is certainly the cross-sectional design based on self-report questionnaires. Such designs have been used to study concepts such as job attitudes, personality, or work characteristics, to mention just a few. Studies using this design have in common that the unit of analysis is the person. Higher order units of analysis could be the team or the organization. If the person is the unit of analysis, then the statistical analyses are based on the differences between persons (i.e., their working conditions, attitudes, personalities, etc.), that is, interindividual variation. An underlying assumption in these studies is that the investigated constructs have some stability over time. This assumption is sometimes a problem since some of the constructs researchers are interested in lack stability. If the behavior, however, is highly fluctuating and strongly dependent upon situational conditions, then the results of such a study are highly questionable. Furthermore, short-term fluctuations cannot be examined.
Everyday experience suggests that we are not always in the same mood and that even job performance may fluctuate from day to day. In line with this everyday experience, there is convincing empirical evidence for these fluctuations. Examples include studies on a person's affective state Zohar, Tzischinski, & Epstein, 2003) , experiences such as work engagement and vigor (Sonnentag, 2003; Xanthopoulou, Bakker, Demerouti, & Schaufeli, 2009) , or work behavior such as creativity at work (Amabile, Barsade, Mueller, & Staw, 2005; Ohly & Fritz, in press) and job performance (Binnewies, Sonnentag, & Mojza, 2009; Fuller et al., 2003) . Diary designs offer means of analyzing such fluctuating data. Diaries refer to a class of methods, such as experience-sampling, event-sampling, and daily diary studies, which differ in their ways to collect data. Previous reviews have given an introduction to this method (Bolger, Davis, & Rafaeli, 2003; Reis & Gable, 2000) . Our paper differs from these reviews by focusing on research questions within the field of work and organizational psychology. It goes beyond a previous paper describing this method in the field of organizational research (Beal & Weiss, 2003) by reviewing examples of diary studies in work and organizational psychology to illustrate the kind of research questions that have been examined, by discussing more recent methodological developments (e.g., ways to calculate reliability), by discussing practical questions that frequently arise when planning a diary study (e.g., sample size requirements and sample recruitment), and by giving practical advice wherever possible.
Diaries are a method to collect data at the daily level or even several times a day. During the past decade, diary methods have been increasingly used in work and organizational research (van Eerde, Holman, & Totterdell, 2005) , particularly in the areas of health and stress (Jones, O'Connor, Conner, McMillan, & Ferguson, 2007; Sonnentag & Niessen, 2008) , emotions at work (Bono, Foldes, Vinson, & Muros, 2007; Tschan, Rochat, & Zapf, 2005) , work -home interface (Butler, Grzywacz, Bass, & Linney, 2005; Ilies, Schwind, & Heller, 2007) , and social interactions (Tschan et al., 2005) . Table 1 presents an overview of some recent diary studies and shows the kind of research questions that have been examined using diaries. Many features that are typical for diary studies also apply to other multiple-time assessments that cover somewhat longer time frames. For example, in recent years, a number of week-level studies have been published (Bakker & Bal, in press; Sonnentag, Mojza, Binnewies, & Scholl, 2008; Totterdell, Wood, & Wall, 2006) . Diary methods allow work and organizational psychologists to study thoughts, feelings, and behaviors within the natural work context as well as characteristics of the work situation which may fluctuate on a daily basis. Data are collected on many different occasions from the same individual. Compared to cross-sectional or longitudinal designs with time lags of several months and even years (Zapf, Dormann, & Frese, 1996) , diary methods are useful to capture the short-term dynamics of experiences within and between individuals in the work context. The happy productive worker thesis illustrates this point. Laypersons tend to believe that workers who are happy or satisfied at work are more productive (Fisher, 2003) although in reality, the generalized relationship between job satisfaction and job performance is only modest (r c = .30; Judge, Thoresen, Bono, & Patton, 2001) . One explanation for this discrepancy is that studies included in the meta-analysis showed a between-person approach comparing individuals who are happy/satisfied to individuals who are not. A stronger relationship between job satisfaction and job performance is found when using a within-person approach comparing job performance on days when individuals are happier/more satisfied to days when they are not. Studies using a withinperson approach showed a stronger relationship (r = .57 between momentary satisfaction and task performance in Fisher, 2003 ; r = .47 between positive affect and performance in Fisher & Noble, 2004) , indicating that lay-persons may be correct in assuming that when workers are happy, they tend to be more productive. The use of diary studies thus adds to our understanding of important processes in the work context.
The purpose of this article is to provide an introduction to the use of diary methods in the area of work and organizational psychology. We present two examples of recent diary studies and use these examples to illustrate methodological considerations that arise when conducting diary studies. In the first section, we describe the reasons for conducting diary studies. In the second section, we discuss methodological issues such as the design of the daily questionnaire and sample size requirements. We then address analysis of diary data used for hypotheses test and additional issues. Finally, we discuss opportunities for future research.
Two Examples of Diary Studies in Organizational Research
Many studies in work and organizational psychology aim at predicting well-being and performance. Therefore, each of these outcomes is in the focus of one of the examples we chose to illustrate the method of diary studies. These examples differ in a number of aspects so that the decisions researchers face when conducting and analyzing diary studies (details below) become evident. The first study investigated the relationship between recovery experiences during leisure time and affect the next morning in a sample of public administration employees . Results suggest that specific recovery experiences (psychological detachment from work, relaxation, and mastery) are useful to reduce negative affect or to enhance positive affect the next morning. The second diary study dealt with the relationship between work characteristics and daily performance (creativity and proactive behavior) in a sample of employees of an automobile manufacturer (Ohly & Fritz, in press) . Results showed that the relationship between work characteristics and daily performance-related behavior is mediated by daily challenge appraisal. We present more information on the two studies below, referring to the former as recovery study and the latter as work design study.
Reasons for Conducting Diary Studies
Diary studies offer many advantages that can be subsumed under two broad categories. The first category refers to the type and quality of data that diary studies provide. The second category refers to the types of research questions that can be addressed with diary designs.
Type and Quality of Data
By using diary methods, researchers can gather data in peoples' natural life contexts, for example at the workplace, while commuting, or at home. With this approach, phenomena and processes can be assessed in their natural settings in contrast to a laboratory setting (Ebner-Priemer & Kubiak, 2007) . In other words, diary studies provide researchers with the opportunity of capturing ''life as it is lived'' (Bolger et al., 2003, p. 597) . We use the term diary study to refer to a classification of methods including experience-sampling, event-sampling, and other studies using daily assessments (for specific differences in these approaches, see below).
The advantage of a diary study in comparison to a traditional survey study is that data can be collected on a daily basis or even several times a day, whereas a survey study usually collects data at one point in time or in the case of a longitudinal study with time lags of months or years. Diary studies can have an open format where participants record events, thoughts, feelings, and behaviors using their own words (Poppleton, Briner, & Kiefer, 2008) . Much more common are, however, highly structured diaries using standardized questions. In this paper, we will focus on these forms of (quantitative) diary studies. The technology involved ranges from paper and pencil, handheld computers, computerized online questionnaires, and the use of tape and video diaries. Respite activities related to higher positive emotions, lower negative emotions, and more positive affective display. Engaging in chores related to higher negative emotions. Tschan et al. (2005) What is the relationship between emotion work and well-being in service as well as in nonservice professions in interactions with customers and coworkers?
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The experience-sampling methodology involves in situ, signal-contingent recording of thoughts, feelings, and behaviors (Bono et al., 2007; Zohar et al., 2003) . For instance, if the participants use a handheld computer, the computer may be programmed to give a random signal or a signal at fixed points in time. The participants are then requested to immediately fill in the questionnaire and report on their current thoughts, feelings, etc. One of the first who used this method in the field of organizational psychology was Csikszentmihalyi. He and his colleagues (Csikszentmihalyi & LeFevre, 1989; Moneta & Csikszentmihalyi, 1996) used experience-sampling to assess the frequency and context of flow states. The authors found that the quality of experience is generally better in flow than in nonflow states and that flow states are more common in the work context than in leisure time (cf. Table 1 ).
In the case of event-sampling, participants have to report an event, for instance, an interaction with a supervisor, colleague, or customer, a conflict or a stressful event. Questions related to the event should be filled out immediately after the event. An example is the assessment of emotion work requirements in social interactions (Tschan et al., 2005) . This could mean dealing (handling) with the diary while working. Because this procedure may interrupt the work process, filling out a diary while working is often impossible. For practical reasons, in many studies using the eventsampling method, participants are requested to fill out the diary after work. Here the distinction between event-sampling and daily assessment is ambiguous. A problem in event-sampling is to limit the number of events that have to be reported and to give participants a guideline which events they should report. In classical event-sampling studies, participants are requested to report social interactions lasting 10 min or more (Wheeler & Nezlek, 1977; Wheeler, Reis, & Nezlek, 1983) . Other studies asked to report one important interaction of the day. Another possibility is to ask for a particular interaction, for example, the first interaction after the break.
Daily diaries refer to experiences and processes occurring during the day without referring to a particular event.
In the work design example, the experience of daily work as challenging was assessed daily in the afternoon. In these cases, diaries are often filled out at the end of the day. In comparison to the experience-sampling method, the responses are lagged (see below).
An advantage of all diary studies compared to survey studies is the reduction of retrospective bias (Reis & Gable, 2000) , which is known to threaten the validity of more general survey measures. For example, in studies on workplace bullying (e.g., Zapf, Knorz, & Kulla, 1996) , participants may be requested to describe events that happened months ago when memory has already faded. Diary studies overcome these problems because data are collected close to the event. The degree to which retrospective bias is reduced depends, of course, on the time span the diary assessment tries to cover. For example, when assessing data once a day, there may be a larger retrospective bias than when assessing data every 2 h with an experience-sampling approach. In the work design study, daily creativity was rated twice by study participants (in the morning and in Note. Some studies had multiple assessments per day. N = sample size on person level; k = average daily responses per person.
the afternoon), because of the short and transient nature of creative processes which might lead to greater difficulty when reported retrospectively after a longer period of time.
In contrast, proactive behavior is more time-consuming and is a more overt behavior which may be easier to remember, and is therefore only assessed once in the afternoon for the whole day. Reis and Gable (2000, Table 8 .1) compare different study protocols and give some recommendations. For example, event-sampling shortly after the event is advisable when susceptibility to retrospection bias is high. Experience-sampling is advisable when the time interval is inherently meaningful, for example when studying the time interval of one workday.
Diary studies also have the advantage that the situational context can be taken into account when studying feelings, cognitions, and behavior (Reis & Gable, 2000) . It is important to note that diary data need not be analyzed at a daily level. These two features of diary studies (natural context and reduction of retrospective bias) can also be taken advantage of when the data are aggregated to the person level and analyzed at this level (see analyses section below). When, however, data are analyzed at a daily level, questions to be answered with diary studies are fundamentally different from questions to be answered with traditional surveys or other methods focusing on between-person differences (Affleck, Zautra, Tennen, & Armeli, 1999) . We discuss these research questions below.
Diary Study Design and Types of Research Questions Addressed
There are a variety of research questions that can be investigated with the help of diary studies: (1) changes in one variable, (2) relationships between transient state experiences and behaviors, and (3) relationships of stable variables (person or situation characteristics) with transient states, experiences, or behaviors.
The first type of research questions refers to systematic changes in one variable (e.g., mood or performance) over time. Typical research questions may focus on mood or performance trajectories over the course of a working week (or during longer time frames). For example, Rook and Zijlstra (2006) have demonstrated that weekday fatigue scores as well as sleep quality follow a specific pattern. Grech et al. (2009) examined how fatigue develops over the course of several consecutive shifts during navy patrols (see also Fuller et al., 2003) .
The second type of research questions refers to relationships between fluctuating states, experiences, and behaviors. In the work design study, the daily experience of work as challenging was linked to daily performance-related behavior. In the recovery study, specific recovery experiences in the evening were associated with better mood the next morning.
The third type of research questions deals with the influences of stable characteristics (of the person or the work context) on transient states, experiences, or behaviors. In the work design study, job control and time pressure (as stable work characteristics) were linked to the daily experience of work as being challenging. Stable characteristics are assessed in a traditional questionnaire. Typically, this questionnaire will be administered once, usually before the diary study period begins. Of course, observational or documentary data can be used as well. Stable characteristics can also have an influence on the relationship of two transient variables (see Analyses section).
In summary, the diary method can capture changes in and correlates of employees' performance, mood, and other states as well as changes in the work situation that become obvious within relatively short-time intervals. Thus, diary methods are one important approach for implementing a process perspective in work and organizational psychology. Diary studies help us to move beyond rather static models of human behavior in the work context. They enable us to learn more about changing states over time and about how specific states and behaviors translate into other states and behaviors within relatively short periods of time. For example, whereas more traditional survey studies in the service sector have related customer behaviors to service employees' general affective experiences (e.g., Dormann & Zapf, 2004) , diary studies provide the opportunity to analyze how a specific event at work (e.g., rude customer behavior) is followed by a specific (negative) affective state, which in turn is associated with a specific behavior toward the next customer.
Methodological Considerations
Participating in a diary study requires more effort from respondents than participating in a traditional survey because of the multiple assessments (Hektner, Schmidt, & Csikszentmihalyi, 2007) . Therefore, special attention has to be paid to the design of the diary, recruitment of participants, and anticipation of dropouts during the process of data collection. We address each of these issues in turn. First, we briefly discuss the diary design and (dis-)advantages of various data collection devices. Second, we review ways to motivate participants and discuss the issue of sample size for diary studies.
Diary Design, Study Compliance, and Data Collection Device
Design of the Diary Questionnaire. In a diary study, participants receive a diary that usually consists of a series of open and standardized questions. This diary questionnaire has to be filled out once or even several times a day. It is obvious that asking participants to respond repeatedly to the same questions over a period of time may challenge the willingness of even good-natured participants. Therefore, Reis and Gable (2000) recommended that daily assessments should not exceed 5-7 min in total. Because of these restrictions, scales consisting of five and more items are usually not suitable. Preferably, abbreviated and adapted scales as well as single items are used in diary studies. A frequently used strategy is to select items with the highest item total correlation from multiple-item scales. In the work design study, a shortened three-item version of a scale developed to assess time pressure as a chronic stressor was used, and the response format was changed. A significant correlation with chronic time pressure and a similar pattern of relationships for chronic and daily time pressure suggest that the measurement of daily time pressure was valid. In any case, reliability and validity of the measures is a crucial issue (Bolger et al., 2003) and care should be taken when adapting measures to a different time frame. It is conceivable that some psychological phenomena are qualitatively different when assessed on a daily basis compared to a longer period of time.
1 An example is satisfaction which is used as an attitude concept in survey studies (e.g., job satisfaction or life satisfaction; Warr, Cook, & Wall, 1979) but is considered an emotion in diary studies (Fisher, 2000) . We advise the researcher conducting diary studies to use validated scales or to show proof of validity of their measures when using newly adapted scales (see van Hooff, Geurts, Taris, & Kompier, 2007) .
Study Compliance. Compliance with the study protocol means that all questions are answered for every diary questionnaire at the time required by the study design. As in other types of research methods, nonsystematic missing values in single items may occur (see Dormann, Zapf, & Perels, 2010 , for ways to treat missing values). Not filling out a diary questionnaire at a particular day for reasons of oblivion or other reasons is a frequent problem. However, in most cases, missings do not seriously invalidate the results (see below). Finally, the diary questionnaires may be filled out too late or together with the diary entry of the following day. The type of data collection device determines what kind of missings are most common in diary studies.
Data Collection Devices. When conducting a diary study, researchers can choose between different data collection devices (termed ''paper or plastic'' (Green, Rafaeli, Bolger, Shrout, & Reis, 2006) : A booklet containing daily diaries, small handheld computers (which were used in the recovery study), or web-based surveys (which were used in the work design study).
The advantage of a paper-and-pencil diary is that there are no preconditions to be met such as internet access or basic skill in computer use. It can be applied in any situation where a survey is applicable (given sufficient language and reading skills). Usually booklets consisting of one diary questionnaire for everyday or event are used. For studies over longer periods of time, a booklet for every week may be distributed. In a paper-and-pencil diary study, the most serious compliance problems concern retrospective reports. In a study using light-sensitive chips in paper diaries to check whether the diary has been opened in a time frame 15 min before or after a designated time, research revealed that only 11% of paper entries were in line with the time designated to fill out the diary (Stone, Shiffman, Schwartz, Broderick, & Hufford, 2002) . Of, course, retrospectively filling out several daily surveys eliminates much of the advantages of using diaries.
The major disadvantage of web-based surveys is that use is restricted to participants who have access to the Internetand are willing to use it -throughout the study period (which might include work and home). The use of handheld computers is often restricted by the number of available computers so that the data collection process is prolonged. A further disadvantage of both methods is that at least some computer knowledge is required which might exclude disadvantaged minorities from the study.
On the positive side, both handheld computers and webbased surveys have the advantage that compliance with the study protocol can be tracked because the timing of responses is automatically registered. In the recovery study, which used handheld computers, participants were instructed to respond at designated times. Delayed responding was possible so that the effect of noncompliance with the study protocol could be analyzed later (Binnewies, Sonnentag, & Mojza, 2007) . In the work design study that used a web-based questionnaire, participants were instructed to respond to the next survey by timed emails, and responding was only possible during a specified time frame of 2 h. This procedure had the advantage that only valid responses were included into the database, but led to dropouts when participants were not available at their computers.
Another advantage of handheld computers and webbased surveys is that data are already in the computer and resources for data entry are spared. A further advantage of the use of web-based surveys (in contrast to handheld computers) is the ease of data collection, because data can be collected from all participants at the same point in time. Finally, an advantage of using handheld computers for data collection may be that they have a motivating effect on study participants. As long as handheld computers are not widely used in the general population, their use can be an incentive in itself for some individuals. In conclusion, there are advantages and disadvantages of these data collection devices. After conducting a series of studies with varying diary study designs, Green et al. (2006) concluded that ''compliance is much more an issue of study design and participant motivation than it is an issue of whether a dairy is administered in paper-and-pencil form or electronically'' (p. 102).
To inform researchers about software available for handheld computers, we refer to Ebner-Priemer and Kubiak (2007). They reviewed the software available for psychological and psychophysiological assessment, and provided an overview of the features implemented in each software so that researchers can make an informed choice. Any software for online surveys can also be used for web-based diaries, provided that participants' email addresses can be stored (for more criteria to make a decision see Thompson, 2003) . A detailed review is beyond the scope of this article. In recent years, mobile telephones (cell phones) increasingly include technical features of handheld computers which offer new opportunities for diary data collection (see Song, Foo, & Uy, 2008) . 1 We thank an anonymous reviewer for bringing up this issue.
Sample Recruitment and Sample Size
Recruitment, Compliance and Dropout. As mentioned above, participation in a diary study requires special means to motivate participants. Until now studies have mostly relied on selective samples and used monetary incentives or lotteries to motivate participants, to enhance compliance and completion rates. Green et al. (2006) report that a spirit of collaboration and respect between researchers and participants helps to improve compliance. This spirit may be achieved by a detailed explanation concerning the aims of the study and the utility of accurate responding. Green and colleagues warn against the use of pay contingent on compliance (e.g., paying per daily survey completed), because this may motivate participants to fake responses. They also give examples how to enhance participants' feeling of involvement (e.g., detailed feedback on study results and frequent contact between researcher and participant). In the recovery study, participants were motivated by a lottery price, detailed feedback about study findings, and the opportunity to use the handheld computers. In the work design study, compliance was ensured by intensive collaboration with internal stakeholders who organized the data collection process (see Table 1 for more examples of recruitment strategies). As it becomes evident in Table 1 , diary studies in work and organizational psychology sometimes need to adopt a two-stage strategy, convincing organizational leaders first, and potential participants in the second step. An argument for organizational leaders to facilitate a diary study could be that new approaches to enhance employees' performance and well-being can be developed based on these studies. For example, based on the results of diary studies, a recommendation to increase employees' daily performance would be to ensure high levels of daily positive affect. A second argument could be that because data collected in diary studies are sometimes more valid to assess constructs of interests, more precise and valid practical recommendations are possible. For example, diary studies allow to analyze strategies and behaviors in specific situations. Therefore, in comparison to surveys, more specific recommendations can be given in which situation a strategy is particularly successful. Finally, data collected in diary studies could be used for feedback reports targeted toward organizations that help to identify problematic daily work characteristics such as peaks in work demands.
Dropout or noncompliance to study protocols may be evident in diary studies because of the burden on participants. Study findings in organizational research may be less affected by selective dropout or noncompliance than research in other settings where the focus is on accurate accounts of frequencies (e.g., time used). The relationship between variables may be less affected by dropout than absolute frequencies. As a matter of fact, Binnewies et al. (2007) concluded from a series of analyses that excluding noncompliant measurement occasions (being dropouts when a different study design was used) did not affect study relationships between daily stressors and affect. Nevertheless, as is the case in longitudinal or intervention studies, it is crucial that researchers check whether in their data sets noncompliance or selective dropout may have affected their study findings.
Sample Size. When planning a diary study, the question often arises of how many participants are needed to answer the specific research questions and how many days per person should researchers attempt to sample. These questions may be answered from two perspectives: Generalizability and statistical power. In order to be able to make generalizable conclusions about experiences across days and persons based on statistically significant study findings, a large sample and a large number of days per participants are needed. However, when a large number of daily surveys are scheduled to be filled out, compliance of study participants may drop over time, or potential participants may decline participation. One should also keep in mind that the collection of diary data over longer periods of time may change the experiences of study participants (Burt, 1994) . For example, anticipating the need to describe an event may affect people's experience of that event.
Diary studies represent a two-stage cluster sampling, with individuals sampled in the first, and daily responses sampled in the second step, leading to daily responses being clustered within persons (Mok, 1995) . Considering budget constraints, researchers may wish to think about whether a large sample size or a large number of days is their primary aim (Scherbaum & Ferreter, 2009 ). For both generalizability and power issues, the research question under focus in each study determines which number should be maximized. For example, for tracking changes over time, a large number of days but few participants are needed (cf. Fuller et al., 2003) . For examining relationships between antecedents and outcomes, the answer depends on whether the most important antecedent is on a daily level or on a person level (see section on Analyses; Snijders, 2005) . Examining relationships between daily variables without consideration of person-level predictors necessitates a larger number of days. In contrast, when examining personlevel predictors or cross-level interactions, a larger number of persons are necessary. In the recovery study, where the focus was on day-level predictors (daily recovery experiences), final sample size (after excluding participants without valid daily responses) was 166, and participants responded on five consecutive workdays. In the work design study, where the focus was on person-level predictors (chronic work characteristics), the final sample size was 149, and participants responded on average on 3 days. It should be noted that both studies started out with much larger samples (202 in the recovery study and 199 in the work design study), and roughly 20% participants were lost for various reasons (technical problems, noncompliance). Researchers may therefore wish to recruit more participants than actually needed.
Reviewing the literature on power in multilevel designs (such as diary studies), Scherbaum and Ferreter (2009) report that increasing the sample size at the higher (person) level had a greater impact on increasing power than increasing the sample size at the lower (day) level, and that sample size (person level) smaller than 30 may lead to biased results. However, it should be kept in mind that a large number of persons and days may still be desirable for reasons of generalizability. Previous studies in high-ranking journals have sampled at least 100 persons focusing on predictors at the person level, and at least five days per person focusing on predictors at the day level.
Analyses Hypotheses Test
As noted above, common research hypotheses are concerned with (1) changes in variables over time, (2) relationships between transient variables, and (3) relationships of stable characteristics with transient variables. We describe the test of these hypotheses below.
Research hypotheses (1) examine the trend of transient variables over time (e.g., mood over the course of multiple days). Data on multiple points of assessment can be analyzed using latent growth curve (Singer & Willett, 2003) or time series analysis (McCleary & Hay, 1980) which allow for the modeling of increases, decreases, and specific trends over time.
Time series analyses are used when many data points (usually > 50) are collected from one or more individuals. Fuller et al. (2003) used time series analyses to examine the relationship between daily stressful event, mood, strain and job satisfaction. Using 1060 daily data from 14 University workers (on average 75 daily entries per person), they showed that perceived strain increased over the course of a semester, and that stressful events on one day were associated with higher strain on the same but lower strain on the next day. Grech et al. (2009) used latent growth curve analyses to examine the relationships between time of day, day into shift, and fatigue among navy patrol vessel members. They tested the effect of time by introducing four predictors representing time (both a linear and a quadratic term for time of the day and for consecutive days of a shift) on fatigue into multilevel analyses. Their results showed that fatigue is highest at midnight, decreases until noon, and then increases again (as evident in a significant quadratic term for time of the day). In addition, across days of a shift, there was a nonlinear effect: fatigue remained stable during day 1-3 and increased on days 4 and 5. These results provide the background for more complex analyses testing the effect of workload on fatigue.
Research Hypotheses 2 and 3 require the use of multilevel analyses because the observations assessed daily are not independent from each other (Hox, 2002; Kreft & DeLeeuw, 1998; Raudenbush & Bryk, 2002; Snijders & Bosker, 1999) . For example, the report of daily recovery experiences may be more similar when they come from the same person as opposed to different persons. Thus, observations on the daily (or event) level are nested within persons. In a typical diary study, the daily observations constitute Level 1 data, and the stable person or situation characteristics constitute Level 2 data. In the recovery study, variables assessed at Level 1 included daily recovery experiences during the evening, daily sleep quality, and daily affect on the next morning. Level 2 variables included in the analyses were demographics and trait affect. In the work design study, Level 1 variables were daily challenge appraisal and daily performance-related behavior (creativity and proactive behavior). Level 2 variables were chronic work characteristics such as time pressure or job control. It is also possible to have a three-level structure of events or measurement occasions (Level 1), nested in days (Level 2), nested in persons (Level 3; Debus & Sonnentag, 2009; Grech et al., 2009 ). An example would be the multiple assessment of flow experience each day (cf. Debus & Sonnentag, 2009) or of fatigue each day during consecutive days of a shift (Grech et al., 2009 ). Another example is days (Level 1), nested in persons (Level 2), nested in dyads (Level 3), when examining within-person processes in dyads (Hoppmann & Klumb, 2006) . We focus on the analysis with a two-level structure below.
When examining relationships between variables, these can be either (a) the relationship between two Level 1 variables (evening recovery experiences and morning affect in the recovery study, research question 2) or (b) the relationships between Level 2 variables with Level 1 variables (chronic work characteristics and daily challenge appraisal in the work design study, research question 3). In addition, the relationship between Level 1 variables can be moderated by Level 2 variables. This is called cross-level interaction and indicates that the relationship between Level 1 variables is not the same for all individuals. For example, Ilies et al. (2006) examined the effect of agreeableness on the relationship between positive affect and prosocial behavior showing that individuals high on agreeableness (Level 2) showed prosocial behavior independent from their current mood state (Level 1 relationship). Individuals low in agreeableness showed prosocial behavior contingent on their concurrent positive mood.
Alternatives to multilevel modeling include aggregation at the higher level. However, in aggregated data it is not possible to analyze within-person effects. Only between-person effects can be detected which can differ in size and direction from within-person effects (Hox, 2002) , and which lead to differing interpretations. In order to illustrate this point, imagine a study assessing the daily positive mood and daily performance, and then aggregating all daily measures to the person level. A significant positive relationship between aggregated positive mood and aggregated performance would indicate that individuals with higher levels of positive mood show higher performance than individuals with lower levels of aggregated positive mood (between-person effect). In contrast, when analyzing the relationship between mood and performance on a daily level, a significant positive relationship indicates that on days when individuals have high levels of positive mood, they perform on higher levels (within-person effect). There are, however, research questions where aggregation is the method of choice. For example, Weiss et al. (1999) were interested in the independent effect of beliefs (a Level 2 variable) and affective experiences (Level 1) on job satisfaction (also a Level 2 variable). To examine these effects, they linked aggregated ratings of daily affect and beliefs to global job satisfaction ratings and found evidence for independent effects of both predictors.
Centering Method
In this context it is important to note that the centering method applied to the predictors also influences the feasible interpretation of the results. In multilevel analysis, groupmean centering refers to the centering of the mean across units of the lower level (Hofmann & Gavin, 1998) . In the context of diary research, person-mean centering would be the more appropriate term, referring to the mean across days for each person. Grand-mean centering refers to the centering of the mean on the higher level, usually the total sample. Strictly speaking, the interpretation of within-person effects is only appropriate when using person-mean centering, because when using grand-mean centering, not all between-person variance is removed. The appropriate interpretation of significant relationships between Level 1 variables when using person-mean centering is illustrated in the recovery study. When respondents had specific recovery experiences during a given evening, they showed higher positive (or lower negative) affect the next morning. For example, after evenings when a person experienced more psychological detachment from work than he or she did on average (person-mean centering), this person's levels of negative affect and fatigue were particularly low. When using grand-mean centering, this relationship would have indicated that negative affect and fatigue are lower when this person's level of psychological detachment on a particular evening is higher than on average in the sample. Such a relationship could also be due to between-person differences (such as low dispositional negative affectivity). Essentially, the implications of results using person-mean or grand-mean centering are different: When using person-mean centering, a practical recommendation would be to facilitate psychological detachment during a specific evening as a way to enhance recovery during and after this time. When using grand-mean centering in the analyses, evidence for the effectiveness of this strategy is not definite, and one could conclude that selection of individuals with appropriate dispositions is the best way to foster recovery.
Of course, there may be research questions where grandmean centering is appropriate. For example, when the researcher is interested in day-level relationships per se (daily mood on daily proactive behavior; Fritz & Sonnentag, 2009) , and not in the unique within-person effects that are completely free from between-person differences, grandmean centering is appropriate. To illustrate this matter, in Fritz and Sonnentag's study individuals with high levels of daily positive mood showed more daily proactive behavior than individuals with low level of daily positive mood. Grand-mean centering is also appropriate when testing cross-level mediation where the effect of a Level 2 variable is mediated by a Level 1 variable. In the work design study, such a mediating effect of chronic work characteristics on daily challenge appraisal by daily work characteristics was stipulated, and grand-mean centering was used for both the antecedent (chronic work characteristics) and the mediator (daily challenge appraisal). We recommend to carefully consider the centering method used and to interpret the results accordingly.
Control Variables
Since interesting antecedents and outcomes in diary studies (such as mood and behavior) occur close in time, they are often assessed at the same point in time which aggravates problems associated with common-method variance (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) . The relationships between variables assessed at the same point in time can be inflated by artificial sources, such as mood at the time of assessment. For a rigorous diary design, the temporal separation of predictor and outcome variable is thus advisable (cf. Ilies et al., 2006 for a similar argument). However, controlling for an earlier assessment of the dependent variable in the analyses (as is done in conventional longitudinal studies) may represent an overly conservative test when the dependent variable is somewhat stable over time because of the smaller time lag inherent in diary research. In the work design study, the two assessments of creativity (morning and afternoon) were therefore averaged instead of controlling for morning creativity when predicting afternoon creativity. When predicting morning mood in the recovery study, mood on the previous morning was controlled, but it was not a significant predictor, and its inclusion did not change the study findings.
One might wonder if it is appropriate to include data collected on weekends in the analyses. 1 We suggest to consider the following cases: (1) the individuals do not work on weekends, but weekend experiences are interesting in the context of the study, for example, when examining recovery processes (e.g., Berset, Semmer, Elfering, Amstad, & Jacobshagen, 2009; Fritz & Sonnentag, 2005) . Here, the predictors or outcomes would be assessed on the weekend and would constitute variables on their own. In the second case employees work on weekend days on a regular basis. Data collected during these days can be treated in the analyses like every other day of the week. However, the work situation of weekend days may differ from those during the week. For example, people may have more responsibilities but may receive less social support because fewer colleagues are present at weekends. There may be additional work tasks but carrying out some of the work tasks of normal working days may not be necessary. These differences may become the focus of a diary study. However, in most studies these differences may be disturbance factors that should be controlled (see below). In the third case individuals do not regularly work on weekends, but do so because of high workload during the study period. In this case the work situation may likely differ even more from normal working days and it may happen that key variables cannot be measured. If the focus of the study is on interactions with customers but there is no customer contact on such days, it makes, of course, no sense to collect data on such weekend days. Controlling for systematic differences between normal workdays and weekend working days as described in cases 2 and 3 may be handled by including a control variable on the person level (regular weekend work yes-no) and a control variable on the day level (workday or weekend).
Additional Analytical Issues
Measurement Models. Since mostly abbreviated scales or adapted items from existing measures designed to assess between-person phenomena are used in diary studies, Bolger and colleagues (Bolger et al., 2003) recommend that researchers investigate the adequacy of measures at the day level. Recently, multilevel capacities are being integrated in software (e.g., LISREL, Mplus) so that it will be possible to determine measurement models in multilevel data. Alternatively, one could examine the factor structure using within-subject data that are pooled after centering around the person's mean. Examples using this analysis can be found in Thompson and Bolger (1999) and in the recovery study .
Reliability. Reliability of diary data is frequently estimated by using the internal consistency across all days -that is, at Level 1, effectively treating daily assessments as independent observations and ignoring the dependence of data, or by separately analyzing the internal consistency of measures of each day, and reporting the range of resulting values. Although there are diary studies that use single-item measures (van Hooff et al., 2007) , multiple items are needed if one wants to estimate the reliability of the measure. Recently, Nezlek (2007) proposed that reliability should be assessed by conducting a multilevel analysis in which items for a construct are nested within days, and days are nested within persons (a three-level structure). In this analysis, the reliability of the Level 1 intercept represents the reliability of the scale, adjusted for both between-person and between-day differences. Until now and according to our knowledge, this procedure has rarely been applied in determining reliability (for exceptions see Meier, Semmer, & Hupfeld, 2009; Nezlek et al., 2008) .
Future Research
In this paper we have highlighted some of the methodological issues that researchers face when they consider conducting a diary study. We have also given some recommendations where appropriate. In the following, we broaden the picture by suggesting areas where diary studies could be applied, but rarely have been used in the past.
As it becomes evident when examining Table 1 , many previous diary studies have examined affective processes, some in relation to daily performance. However, diary studies may also prove useful for other research areas, for example in training and performance management.
2 Daily performance ratings could be used to examine the effectiveness of interventions such as participation in training courses or goal-setting interventions. Based on these data, performance trajectories over the course of multiple days can be analyzed. While research in work and organizational psychology examined performance trajectories over longer periods of time (Ployhart & Hakel, 1998; Thoresen, Bradley, Bliese, & Thoresen, 2004) , shorter-term trends have not been addressed systematically. For example, it can be hypothesized that learning a new skill in a training course results in initial low performance that later improves with practice. Training courses could also be evaluated based on the resulting performance trajectories. It may be possible that individuals rating the training course as useful show more performance improvements over time. Similarly, performance trajectories could be used to assess the validity of personnel selection instruments. In the area of stress, a plausible hypothesis concerning performance trajectories could be that under stress, high performance levels may be sustained over days, but as fatigue develops, increasing effort investment is necessary (Hockey, 1993) .
Examining mood trajectories represents another fruitful avenue for future research. While in other areas of psychology, mood trajectories over the course of one or several weeks have already attracted some research attention (Cranford et al., 2006; Krohne, Egloff, Kohlmann, & Tausch, 1996) , in work and organizational psychology such research is still in its infancy (Fuller et al., 2003; Teuchmann, Totterdell, & Parker, 1999; Weiss et al., 1999) . Nevertheless, addressing questions of change within relatively short periods of time provides promising research avenues for work and organizational psychology. For example, studies could address how symptoms of fatigue develop over the working week or within larger periods of time (for a recent example, see Grech et al., 2009 ). In addition, it could be examined how specific events (e.g., high stressors on specific days) or characteristics of the person (e.g., age or job experience) influence this fatigue trajectory over time.
Future diary studies in any field could make use of innovative methodological approaches, such as the validation of self-ratings with ratings by significant others, supervisors, or coworkers (Amabile et al., 2005; Ilies et al., 2006; , by using objective performance indicators such as store performance or by using interventions to increase variability in the predictor variable of interest (Ilies, Keeny, & Scott, 2009 ). Ilies and colleagues used daily instructions to talk or not to talk about a positive work event to increase variability in work-family interpersonal capitalization (WFIC), and showed that WFIC was positively related to job satisfaction over and above the effects of the event's pleasantness and of the number of other positive work events experienced that day. In the future, interventions could be combined with diary studies to study time management, stress management, health behavior, or creativity. Future research could also use diary studies to examine processes such as mood contagion or social support between persons (in dyads or work groups) more closely. The actor-partner interdependence model can be used to analyze these processes. Here, the effect of one partner on the other is modeled in multilevel analyses simultaneously with the reciprocal effect (e.g., .
Another area where more research is necessary concerns the immediate and lagged effects of positive work experiences (e.g., positive mood and challenge appraisal) on performancerelated behavior. As argued above, separating the assessment of predictor and outcome in time is advisable to reduce samesource bias, but it is unclear what constitutes an appropriate time lag: 1 h, 6 h, or 1 day? Studies examining lagged effects have reported mixed findings. For example, positive work-related affect on 1 day predicted creativity the next day (Amabile et al., 2005) and proactive behavior on the same and the following day (Fritz & Sonnentag, 2009 ). Conversely, employing multiple measurements per day with time lags between 1 and 2 h, Fisher and Noble (2004) concluded that the lagged relationships between emotions and performance were mostly trivial in magnitude. Similarly, Ilies et al. (2006) found no evidence for lagged effects of job satisfaction and positive affect on organizational citizenship behavior one day later. These diverse findings point to the fact that theories in work and organizational psychology are often mute about the timing of processes and developments (Mitchell & James, 2001) . Specifically with regard to daily processes and experiences, we need improved theoretical guidance about the appropriate time frames. Therefore, the development of theories about the timing of work events and work processes is an important avenue for future research (see Beal, Weiss, Barros, & MacDermid, 2005) .
In conclusion, diary studies provide a promising methodology to study phenomena in work and organizational psychology. In this paper, we have highlighted research questions that have been examined in past research and described research areas where diary studies can also be applied. The reader is encouraged to make use of this method and to identify other promising research areas.
